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MAPT^THAMIDE DKRIVATIVF g ATJTI THEIR USE 

Field of the invention: 

This invention relates to the treatment of diseases in which serotonin and Substance P 
or Neurokinm A are implicated, for example, in Ae treatment of disorders or conditions such 
as hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress 
syndrome, avoidant personality disorder, premature ejaculation, eating disorders, obesity, 
chemical dependencies, cluster headache, migraine, pain. Alzheimefs disease, obsessive- 
compulsive disorder, panic disorder, memoiy disorders. Paridnsorfs disease, endocrine 
disorders vasospasm, cerebellar ataxia, gastrointestinal tract disorders, negative symptoms of 
schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress incontmence, 
Tourette's syndrome, trichotillomania, kleptomania, nude impotence, attention deficit 
hyperactivity disorder, chronic paroxysmal hemicrania and headache. 
Background: 

15 The mammalian neurokinins are peptide neurotransmitters found in the peripheral and 

central nervous systems. The three principal neurokinins are Substance P (SP), Neurokinin A 
(NKA) and Neurokinin B (NKB). N-termfaaUy extended forms of at least NKA are known. 
Three receptor types arc known for the principal neurokunns. Based upon Aeir relative 
sdectivities for the neurokinins SP. NKA and NKB, the receptors are classified as neurokinin 
20 1 (NKiX neurokinin 2 (NK2) and neurokinin 3 (NK3) receptors, respectively. In the 
periphery. SP and NKA arc localized in C^afferent sensory neurons, which neurons are 
characterized by non-myelinatcd nerve endings known as C-fibers, and are released by 
selective depolarization of these neurons, or selective stimulation of the C-fibers. C-Fibers 
are located m tiie airway epitiielium, and the tachykhuns arc known to cause profound effects 
25 which cleariy parallel many of the symptoms observed in asthmatics. The efiects of release 
or introduction of tachykinins in mammalian airways include bronchoconstriction. increased 
nucrovascular permeabflity, vasodflation, mcieased mucus secretion and activation of mast 
cells. Neurokinin antagonists tiuit interact with NKi, NK2 and NK3 receptors, having different 
chemical structures have been described. 
30 NKi activity is also fanpMcated to depression and anxiety, mice witii geneticaUy altered 

NK| receptors have decreased anxiety related behavior (Santturdli, L., et aL, Proc. Nat. Acad. 
Sci. (2001), 98. 1912) and NKi antagomsts have been reported to be effective in an animal 
model of depression (Papp, M., et. oL, Behav. Bram Res. (2000), 1 15, 19). 
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S^lonin Selective ReiqMake Inhibitors (SSRIs) are vridely used for the tieatment of 
m^or depressive disorder (MDD) and are considered well-tolerated and eanly administered 
SSR^ however, have a delayed onset of action, are associated with undesirable side effects, 
such sexual dysfunction, and are ineffective in perhaps 30% of patients (M. J. Gitiin, MJ, J. 
5 ain. Psych., 55, 406-413, 1994). 

Compounds with dual action as NKi antagonists and serotonin reuptake uilubitois 
m^, therefore provide a new class of antidepressants. Indeed, compounds combining NKi 
antagonism and serotonin reuptake uihibition have been described (Ryckmans, T., et oL, 
Bioorg. Med. Chem. Lett (2002X 12, 26! ) 
10 Description of the Invention: 

This invention comprises novel n^hthamide derivatives having dual "NKi antagonist 
activity and SSRl activity, phaimaceutical compositions containing such compounds and 
metiiods of using such compounds to treat central nervous system (CNS) and otiier disordera. 

Conqjounds of the present invention are those in accord with structural diagram I: 




15 

wherein: 

R' independently at each occurrence is CN, CF3 .OCF3, OCHF2, halogen, Cwalken}^, 
Q.4alkynyl. R% R^ SR-, NR''R^ CH2NR''R^ OR" or CHaOR*. where R» and R* are 
independentiy at each occurrence hydrogen, C,.6alkyl, C(0)R^ C(0)NHR' or COzR', where 
20 R* at each occurrence is Csalkyl; or, R* and R" together are (CH2)jC3(CH2X or G(CH2)sG, 
where G is oxygen or sulfur, j is 1. 2, 3 or 4, and k is 0, 1 or 2; 

ra is 1, 2 or 3 where at least one R' moiety is other than hydio^i^ 

R^ and R^ are independently hydrogen or Ci^alkyl; 

R* independentiy at each occurrence is hydrogen, CN, CF3 .OCF3, OCHF2, halogen, 
25 C^alkyl. C^alkenyl, C^alkynyl, SR', NR'R\ CH2NR"R^ OR" or CHjOR', where R» and R" 
are independentiy at each occurrence hydrogen, Ci^alkyl, C(0)R^ C(0)NHR* or COzR" 
where R« at each occuirence is C^salkyl; or, R" and R** togetfier are (CH2)jG(CH2)k or 
G(CH2)jG where G is oxygen or sulfur, j is 1,2,3 or 4, k is 0, 1 or 2, and 

nisO, 1,2 or 3; 
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in vivo-hydrolysable precuisors thereof, and phannaceutically-acceptable salts thereof. 
Particular compound of the invention are tiiose wherein: 

independenlly at each occurrence is CN» Ci^kyl or OR^ and m is 1, 2 or 3; 
R^ and R^ are independently hydrogen or Ci^l^l, and 
S R*^ independentiy at each occurrence is halogen where n is 1 or 2; 

in \ivo-hydrolysable precursors diereo^ and phainiaceutically-acceptable salts thereof. 
More particular compound of the invention are those wherein: 
R' independently at each occurrence is CN, etiiyl or methoxy and m is 1, 2 or 3; 
R^ and R^ are independendy hydrogen or methyl, and 
10 R^ independently at each occurrence is halogen where n is 1 or 2; 

in vivo-hydrolysable precursors thereof, and pharmaceuticaUy-acceptable salts thereof. 

Most particular compounds of the invention are those described herein 
in vivo-hydrolysable precursors thereof; and pharmaceutically-acceptable salts thereof. 

Pharmaceutically-acceptable salts of compounds in accord with structural diagram I 
15 include those made with inorganic or organic acids ^ich aiford a physiologically-acceptable 
anion, such as with, for example, hydrochloric, hydrobromic, sulfuric, phosphoric, 
methanesulfonic, sulfamic, para-toluenesulfonic, acetic^ citric, lactic, tartaric, malonic, 
fumaric, ethanesulfonic, benzenesulfonic, cyclohexjisulfiunic, salicyclic and quinic acids. 
In order to use a compound in accord with structural diagram I or an in vivo- 
20 hydrolysable frocursor or a pharmaceutically-acceptable salt thereof for the thempeutic 

treatment or prophylactic treatment of mammals including humans, it is normally formulated 
in accordance with standard pharmaceutical practice as a pharmaceutical composition. 

Therefore, another aspect the preset invention is a pharmaceutical composition 
comprising a compound in accord with structural diagram I, an in vivo-hydrolysable precursor 
25 or a pharmaceutically-acceptable salt thereof and a pharmaceutically-acceptable carrier. 

Pharmaceutical compositions of this invention may be administered in standard 
manner for the disease condition that it is desired to treat, for sample by oral, topical, 
par^teral, buccal, nasal, vaginal or rectal administration or by inhalation or msuflSation. For 
these purposes the compounds of this invention may be formulated by means known in the art 
30 into the form of, for example, tablets, capsules, aqueous or ofly solutions, suspensions, 
emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided powders or 
aerosols or nebulisers for inhalation, and for parenteral use (including intravenous. 
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intramiKcular or infusion) sterile aqueous or oily solutions or suspensions or sterile 
emulsions. 

Tn addition to the compounds of tfie present invention tfie pharmaceutical composition 
of this invention may also contain, or be co-administered (simultaneously or sequentially) 
5 \rith5 one or more pharmacological agents of value in treating one or more disease conditions 
referred to herein* 

The pharmaceutical compositions of this invention will normally be administered to 
humans so tiiat, for example, a daily dose of 0.01 to 25 mg/kg body weight (and preferably of 
0.1 to 5 mg/kg body wei^t) is received. This daily dose may be given in divided doses as 

10 necessary, tiie precise amount of the compound received and the route of administration 

depending on tiie weight, age and sex of the patient being treated and on the particular disease 
condition being treated according to principles known in the art. 

Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this 
invention. For example a tablet or capsule for oral administration may conveniently contain 

IS up to 250 mg (and typically 5 to 100 mg) of a compound in accord with structural diagram I 
or a pharmaceutically-acceptable salt thereof. In another example, for administration by 
inhalation, a compound in accord with structural diagram 1 or an in vivo-hydrolysable 
precursor or a pharmaceutically-acceptable salt thereof may be administered in a daily dosage 
range of 5 to 100 mg, in a single dose or divided into two to four daily doses. In a further 

20 example, for administration by intmvenous or intramuscular injection or infusion, a sterile 
solution or suspension containing up to 10% w/w (and typically 5% w/w) of a compound in 
accord with structural diagram I or an in vivo-hydrolysable precursor or a pharmaceutically- 
acceptable salt thereof may be used. 

Yet a further aspect of the present invention is a method of treating a disease condition 

25 wherein antagonism of NKi receptors in combination with SSRI activity is beneficial which 
method comprises administering to a warm-blooded animal an effective amount of a 
compound in accord with structural diagram I or an in vivo-hydrolysable precursor or a 
pharmaceutically-acceptable salt thereof. The present invention also provides the use of a 
compound in accord with structural diagram I or an in vivo-hydrolysable precursor or a 

30 pharmaceutically-acceptable salt thereof in the preparation of a medicament for use in a 
disease condition wherein antagonism of the NKi receptors and SSRI activity is beneficial. 

The present invention also relates to a method for treating a disorder or condition 
selected from hypertension, depression in cancer patients, depression m ParIdnson*s patients. 
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postmyocaidial infiarcdon depression, subsyndromal symptomatic depression, dqnession in 
infertile women, pediatric depression, m^or dq)ression, single episode depression, lecunent 
depression, child abuse induced depression, post partum depression, generalized anxiety 
disorder, agoraphobia, social phobia, sinqde {diobias, posttraumatic stress syndrome, 
avoidant personality disorder, premature ejacidadon, anorexia nervosa, bulimia nervosa, 
obesity, addictions to alcohcd, cocaine heroin, phenobaibital, nicotine or benzodiazeinnes; 
duster headache, migraine, pain, Alsdieimei's disease, obsesrave-compulsive disorder, panic 
disorder, dementia, amnestic disorders, age-related cognitive decline, dementia in Paiklnson's 
disease, neuroleptic-induced paridnsonism, tardive dysldnesias, hypetpiolactinaemia, 
vasospasm, corebral vasculature vasoqnsm, cerebellar ataxia, gastrointestinal tract disorders, 
negative synqrtoms of schizophrenia, premenstrual syndrom^ fibromyalgia syndrome, stress 
incontinence, Tourette's syndrome, trichotillomania, kleptomania, male impotence, attention 
deficit hyperactivity disord^, chronic paroxysmal hemicrania and headache associated wifli 
vascular disorders in a mammal, comprising administering an effective amount of a 
15 compound in accord with structural diagram I or a pharniaceuticaUy-acceptable salt thereof 
effective in treating such disorder or condition and a pharmaceutically-acceptable carrier. 

The present invention also relates to a pharmaceutical conqiosition for treating a 
disorder or condition selected fiiom hypertension, depression (e.g, depression in cancer 
patients, depression in Paridnson's patients, postmyocaidial teferction depression, 
20 subsyndromal symptomatic depression, depression in iniertile women, pediatric depression, 
major depression, single episode depression, recurrent depression, chOd abuse induced 
depression, and post parmm depression), generalized anxiety disorder, phobias (e.g., 
agoraphobia, social phobia and simple phobias), posttraumatic stress syndrome, avoidant 
personality disorder, premature ejaculation, eating disorders (e.g., anorexia nervosa and 
25 bulimia nervosa), obesity, chemical dependencies (e.g., addictions to alcohol, cocaine, heroin, 
phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimei's 
disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g., dementia, 
amnestic disorders, and age-related cognitive decline (ARCD)X Parkinson's diseases (e.g., 
dementia in Paridnson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias), 
30 endocrine disorders (e.g., hyperprolactinaemia), vasospasm (particulariy in the cerebral 

vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving changes in motility 
and secretion), negative symptoms of schizophrenia, premenstrual syndrome, fibromyalgia 
syndrome, stress mcontinence, Tourette's syndrome, trichotillomania, kleptomania, male 
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impotence, attendon deficit hyperactivity disorder (ADHD), chronic paro^grsmal hemiciania 
and headache (associated with vascular disorders) in a mammal, piefeiably a human, 
comprising an effective amount of a compound in accord with structural diagram I or a 
pharmaceutically-acceptable salt diereof effective in treating such disorder or condition and a 
pharmaceutically-acceptable carrier. 

Compounds in accord with structural diagram I and dieir in vivo-hydrolysable 
iwecursors or a pharmaceutically-acceptable salts may be made by processes as described and 
exemplified herein and by processes similar thereto and by processes known in the chemical 
art* If not commercially available, starting materials for these processes may be made by 
procedures which are selected from the diemical art using techniques which are simUar or 
analogous to the synthesis of known compounds* 

Pharmaceutically-acceptable salts may be prepared from the conesponding acid in a 
conventional manner. Non-pharmaceutically-acceptable salts may be useful as intermediates 
and as such are another aspect of the i»e$ent invention. 

It is well known in the art how to prepare optically-active forms (for example, by 
resolution of the racemic fomi or by synthesis from optically-active starting materials) and all 
optically active forms, enantiomers are compounds of this invention. 

The following biological test methods, data and Examples serve to illustrate and 
further describe the invention. 

The utility of a conqjound of tfie invention or an in vivo-hydrolysable pxecuisor or a 
pharmaceuticaUy-acceptable salt theieof (hereinafter, collectively referred to as a 
"Compound") may be demonstrated by standard tests and clinical studies, including those 
disclosed in the publications described below. 
Biological Assays: 
SERT Binding Assay- 

Frozen membrane preparations of a stably transfected HEBa93 cell line expressing 
human 5-HTT receptors were purchased from Receptor Biology (PerkinElmer). Frozen 
alliquots were rapidly thawed, homogenized, and diluted in assay buffer (AB) containing 50 
mM TRIS-HCL, 120 mM NaCI, 5 mM KCl and adjusted to pH 7.4 witii NaOH. Final protein 
concentration was 40 ^ig/ml. Test compounds were evaluated in competition assays utiilizing 
['H].Imipramine Hydrochloride purchased from NEN (PerkinEhner) as the radioligand. The 
stock radioligand was diluted with AB for a final concentration of approximately 2 nM. Kd 
for [^-hnipramine Hydrochloride was determined to be 2.7 nM, The competition assays 
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were perfoimed on 96-well assay plates - two drugs per {date. Ten serial dilutions (normally I 
|iM to 38 pM final concentration) from stock 10 mM solutions of compounds prepared in 
DMSO. All serial dilutions were made using 20% DMSO. DMSO content in assay is less than 
1%. Incubation mixtures were prepared in quadruplicate in 96-well plates (Costar). Final 
5 assay volumes per well were 1 0 ^1 compound/nonspecific/control (1 % DMSO), 20 id 
membranes, 20 |il [3H]-Iinipramine Hydrochloride, and ISO pi AB. Specific binding was 
defined by using 10 |iM Imipramine, The binding reaction was initiated by adding membranes 
immediately after adding the radioligand to wells containing bufier plus either test con4)oimd, 
nonspecific, or control. The assay plates were placed on a plate shaker and shaken for thirty 

1 0 minutes while the reactions reached equilibrium. The plates were then filtered through 
Beckman GF/B filters, presoaked in 6% PEI, using a Packard Filteimate 196. Filters were 
washed 5x witii 0,2 ml ice-cold wash buffer (5 mM Tris HCl, pH 7.4.) After filters dried, 35 
pi of Microscint20 (Packard) was added to each well. The plates were then counted on a 
Packard TopCount to determine CPM's per well. Ki values were determined for each test 

15 compound utilizing the graphic and analytical software package, GraphPad Prism. 
NKi FLIPR Assay using Fluo-4 Dve: 

FLIPR assays are performed with a device marketed by Molecular Devices, Inc., 
designed to precisely measure cellular fluorescence in a high throughput whole-cell assay. 
(Schroeder et. al., J, Biomolecular Screening, 1 (2), p 75-80, 1996). 

20 Compounds were evaluated for potency in blocking the response of U373 cells to the 

NKi receptor agonist Acetyl-[Aig^, Sar^ Met(Q2)' ']-Substance P (ASMSP) using a FLIPR 
instrument. 

U373 cells were loaded with FIuo-4 dye (Molecular Probes) for 45 min at 37 and 
exposed to graded concentrations of compounds for 15 min at room temperature before being 
25 challenged with 10 nM 12 nM ASMSP (an approximately ECso concentration). Responses 
were measured as the peak relative fluorescence after agonist addition. pICsoS wexe 
calculated from eleven-point concentration-response curves for each compound. 
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Cell culture mediumi 
Eagle's MEM with Eade's salts and i-gjutamine (SOO mL) 
Non-essential amino acids, 100 x (5 mL) 
5 Sodium pyravate, 100 mM (S mL) 
L-Olutamine, 200 mM (S mL) 
FBS(SOmL) 

Cell haivesthig reagents: 
ta»BS, Ix without Ca** & Mg^ 
10 Ix Trypsin -EDTA (0.5% Trypsin, 0.53% EDTA-4Na) 

Cell plating nwdium: 
UltraCULTURE 

L-Ghitamine, 200 mM (5 mL/500 mL) 
Woridn^bufFen 

15 lOx Hank's balanced salt solution (100 mL/L) 
HEPES buffer 1 M (15 mL/L, [final] IS mM) 
Probenecid (0.71g dissolved in 6 mL 1 M NaOH for IL, 
[final] 2.5 mM) 
DDH2O to 1 L, adjust pH to 7.4 with Ns«OH 

20 Dve solution: 

FIuo-4, AM dye. Molecular Probes F-14201. 50 lyophilized dye is dissolved in 23 
DMSO plus 23 iiL Pluronic F-127 ^decularPtobes P-3000). The 46 |tL of solubili:Kd 
fluo-4 dye is then added to 10 mL of working buffer solution to provide a working dye 
concentration of 5 pM. Each 10 mL of diluted dye is sufiSci^ for a 384-well-plate of cells at 

25 25 ^L per well. 

Agonist: 

Acetyl-[Arg*, Sai^, Met(02)"]-Substance P (ASMSP) 

Stock solution of 333x10'^ M. Dissolve 100 mg in 3.05 mL DMSO and store in aliquots at 
4X 



CeUgro 10-010-CV 
Cellgro25-025-CT 
CeUgro 25-000-CI 
CellgK>25-005-CI 
CeUgro 35-010-CV 

CeUgro 21-031-CV 
CeUgro 2S-452-CI 

BioWhittaker 12-725F 
CeUgro 25-005-CI 

Oibco 14065-056 
CeUgio25-060-CT 

Sigma P-8761 
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Miscellaneous: 
DMSO (to dissolve compounds and for tip wash) 
Cell cultuie and plating procedures: 

U373 cells were grown in cell cultuxe medium described above (30 mL per T-ISO 
S flask) and harvested when confluent as follows. Medium was removed by aspiration and cells 
were washed with 12 mL DPBS, Ix witiiout Ca"*^ and Mg^. The DPBS was aspirated and 
replaced widi 3 mL trypsin -EDTA. The cells plus tiypsin/EDTA were incubated about 2 
minutes at room tenq^eratuie, until the cells detached from the flask. The harvesting reaction 
was quenched by addition of 9 mL culture medium ami cells were resuspended by trituration. 
10 Clells were passaged at a transfer den^ty of 1:4 every four days. For experiments, cells were 
counted, pelleted by centrifiigation at 400 x g for S min and resuspmded in cell plating 
medium at a density of 480,000 cells/mL. 25 |iL of this cell suspension was added to each 
well of a black-walled 384-well plate falcon Microtes^ 35 3962) using a Labsystems 
Multidrop 384 to give 12,000 cells per wdl. Plates were incubated at 37 ''C ov^ght 
15 (mimmum 15 h, maximum 23 h) before use. 
Compound and agonist preparation: 

Compounds were dissolved in DMSO at a concentmtion of 10 mM and 120 fiL of 
these solutions were transferred to the first well (colimm 1) of each row of a 96-well, round- 
bottomed, polypropylene stomge plate (Costar 3365). Compounds on two such plates were 
20 then serially diluted simultaneously in DMSO using a Biomek 2000. 4 pL of each dilution 
was transferred to a deep well plate (Beckman Coulter 267006) which had been prepared 
previously to contain 400 pL of freshly made working bufTor in each well* Concentrations 
resulting fix>m this procedure are shown in Table 1 . The final compound concentrations in tiie 
assay span 1 1 points, between 10 |iM and 0.1 nM, in half-log increments. 
25 Table I. Concentrations of compound and DMSO in various wells of a 

96-weU plate after serial dilution using Biomek 2000 
Colunm number Compound DMSO 
(Molarity) (%) 



1 le-4 

2 3e-5 

3 le-5 

4 3e-6 

5 le-6 
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6 


3e.7 


1 


7 


le-7 


1 


8 


3e-8 


1 


9 


le-8 


1 


10 


3e-9 


1 


11 


le-9 


1 


12 


none 


1 



The contents of the deep wells were mixed, and 45 |iL of each dHution were 
transferred - in duplicate - to a 384-well polypropylene compound loading plate (Fisher 12- 
56S-S07) so tiiat the 384-well plate contained diq[>licates of each of the compounds from both 

S 96-well plates in the concentrations shown in table L Columns 23 & 24 of tfie plate contain 
no compound and serve as controls. Wells A -N in columns 23 and 24 were loaded with 
agonist only and therefore represent the maximal response. Wells O - P in columns 23 and 
24 w^ loaded with only buff^, no agonist, axid therefore reinresent the minimum response. 
An ASMSP agonist loading plate was made by takii^ stock concentration of ASMS? 

10 and diluting in working buffer to give a concentration of 3.3 x 10*^ M. 45 pL of tfiis solution 
were transferred to all wells of a 384-well polypropylene agonist loading plate ^Fisher 12- 
565-507) except wells 023, 024, P23 & P24 which contained buffer alone and served as 
unstimulated controls. 
Dve Loading cells and adding compound: 

15 For each 384-well assay plate of cells, 10 mL of diluted Fluo-4 dye was prepared as 

stated above in the methods/reagents section. First, each 384-well cell plate was washed once 
with workmg buffer on a CCS Packard plate washer. Any remaining post-wash bu£fer in the 
wells was removed by hand and 25 pL per well of Fluo-4 dye was added using a Labsystems 
Multidrop 384. The cell plate was returned to a 37 ^C incubator for 45 min to allow the dye to 

20 permeate the cells. After 45 min of dye loading, the cell plates were washed twice with 

working buffer, leaving a 30 pL volume of buffer in each well. 5 jiL of compound dilutions 
were transferred from the compound plate to the cell plate using a PlateMate Assay plates 
were incubated in the presence of compound for 15 min at room temperature in the dark, and 
then loaded onto FLIPR. 
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Recording responses in FLIPR: 

After the 15 min compound pre-incubation, Ae plates were loaded onto the FLIPR 
instrument, 15 |iL of ASMSP agonist was added and the cellular response to the a^nist was 
lecoided for 90 seconds. The re^onse is measured as Ae peak relative fluorescence after 
5 a^nist addition. 

Data analysis: 

Results contained m the jstat ffles generated by FLIPR were pasted into an Excel 
analysis template and, after outliers were excluded, IC50 values were calculated within the 
template usii« XLfIt Individual IC50 values were reported, along with pICso. When the two 
10 ICso's obtained for a compound differed by more than 3-fold that compound was assayed one 
or two more times to re-detormine the value. 

Ck>mpounds of the present invention exhibit a Ki in the range of 1 U> 100 nM in the 
SERT assay and have an ICso in the range 1 tolOO nM in FLIPR assay 

The uivention is illustrated by, but not limited to, fhe following examples in which 
15 descriptions, where applicable and unless odierwise stated, flie following terms, abbreviations 
and conditions are used: 

aq^ aqueous; atm, atmospheric pressure; BOC, 1,1-dimethylethoxycarbonyl; DCM, 
^cWoromethane; DMF, N,N-dimethylformamide; DMSO, dimethyl sulfoxide; EtOH, 
eflianol; Et20, diethyl ether; EtOAc, ethyl acetate; h, hour(s); HPLC, high pressure liquid 
20 chromatography; HOBT, 1-hydroxybenzotriazole; MeOH, methanol; min, minutes; MS, mass 
spectrum; NMR, nuclear magnetic resonance; psi, pounds per square inch; RT, room 
temperature; sat., saturated; TEA, triethylamine; TFA, trifluoroacetic acid; THF, 
tetrahydrofuran. 

Temperatures are given m degrees Celsius ( X); unless otherwise stated, operations 
25 were carried out at room or ambient temperature ( 1 8-25 °C). 

Organic solutions were dried over anhydrous sodium or magnesium sulfate; 
evaporation of solvent was carried out using a rotary evaporaU>r under reduced pressure (4,5- 
30 mm Hg) with a bath temperature of up to 60 

Chromatography means flash column chromatography on silica gel imless otherwise 
30 noted; solvent mixture compositions are given as volume percentages or volume ratios. 

When given, NMR data is in the form of delta values for major diagnostic protons 
(given in parts per million (ppm) relative to tetramethylsilane as an internal standard) 
determined at 300 MHz. 
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Melting points axe unconected. 

Mass spectra (MS) were obtaiiied using an automat system witfi atmospheric 
pressure chemical ionization (APCI) urdess otherwise indicated. Masses conesponding to the 
m^or isotopic component, or the lowest mass for compounds wifli multiple masses with 
S nearly equivalent abundance (isotope splitting), are reported. 

'"Halogen** or "halo," as used herein means, fluoro, cMoro, bromo and iodo. 

Where noted that a final compound was converted to the citrate salt, the free base was 
dissolved m methanol, DCM, or acetonitrile, combined with citric acid (1.0 equivalents) in 
methanol, concentrated imder reduced pressure and dried under vacuum (25-60 When 
10 mdicaled that the salt isolated by filtration from EtzO, the citrate salt of Ae compound 
was stured in EtzO for 4-18 h, recovered by filtration, washed with EtaO, and dried under 
vacuum (25-60 **€). 
Examples: 

Rxample 1; l-N-MeAvI-4-(3>4-dichloroDhenvlV4-(3-f3>cvanona phth>l-vlVf3-oxo-2-N^ 
15 methvl-2-azaprop-l-vnteiperidine. 

The title compound of the following structure 



a 

was pxepared as a citrate hemihydrate, as follows. A solution contaming 3-cyano- 1-naphthoyI 
chloride (as described m US patent 6,365,602) (141.2 mg, 0.655 mmol) and dry DCM (2 mL) 

20 was added in portior^ (0.25 mL) to a stirred solution containing l-N-methyl-4-(3,4- 

dichlorophenyl)-4-(N-methylaminometh)4)piperidine (195.5 mg, 0.681 mmol), TEA (0.13 
mL), and dry DCM (5 mL) at RT. After 72h, the mixture was partitioned between DCM and 
IM aq. HOAc, ttie organic layer was removed, and the aqueous layer extracted with 
additional DCM (4X). The organic extracts were combined, washed (sat aq. NaHCOj), dried, 

25 filtered, and concentra^. The residue was purified by chromatography (2-10% MeOH-DCM 
w/0.5% aq. NU3) and crystallization (DCM-hexane), converted to the citrate salt and isolated 
by filtration fix>m Et20 to give the title compound as a white powder. MS m/z 466 (M+H). 
Analysis for C26H27CI2N3O . l.O CdhCh . 0.5 H2O: Calculated: C, 57.58; H, 5.13; N, 6.29. 
Found: C, 57.42; H, 5.05; N, 6.24. 
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The requisite l.N-ineth3d^K3.4-dichloiophenyl)-4KN-methylaminoineth 
was prepared as follows: 

a) l-N-Meth5i-4-C3,4-<UcWorophenyl)-4<N-meftylaniinoin^ 

A solution containing l-N-inethyl-4-(3,4-dicliloiophenyl)-4- 

5 (ethoxycaibonylaminomethyl) piperidine (2. 14 & 6.2 mmol) and diy THF (20 mL) was added 
to a LiAlH4 and THF (40 mL) mixtuie at room temperature. The mixture was boiled under 
reflux for Ih, cooled to RT, and carefoUy treated withNaiSO*. 10 IkP (in portions) unttt no 
further gas evolution was noted. The mixture was stirred at RT for 18h. filtered, and the solids 
wa^d with additional THF and toluene. The filtrates and wastungs were combfaied and 

10 concentrated to give the title compound as a ligJit-yeUow solid. The material was used without 
fiuther purification. MS m/z 287 (M+H). 

b)l-Methyl-4K3,4-dichIorophenyl)-4-(ethoxycarbonylaminomethyl)piperidine 

A solution contafaung l-N-methyl-4-animomethyl-4-(3,4-dichlorophen3d)piperidine 
(2. 13 g, 7.80 mmol), TEA (1.36 mL), and dry DCM (15 mL) was cooled (ice bath), and a 

15 sohition containing eftyl chloioformate (0.93 niL) and DCM (5 mL) was added dropwise 
ovw 20 mto. After 40 min, coolii^ was removed and die solution was stirred at RT for an 
additional 3h. The reaction was diluted with additional DCM, washed with sat aq. NaHCCb 
and brine, dried, filtered and concentrated. The residue was purified by chromatograi*y (5- 
10% MeOHAXM) to give the title compound as a viscous oil. MS m/z 345 (M+H). 

20 c) l-N-Melhyl-4-anunomethyI-4-(3,4-dichloroi*eiiyl^iperidine 

A mbcture containing !-N-melhyl-4-(3,4-dichk>roi*eiQi)-4-cyanopiperidine(2.1 & 
7.8 mmol), Raney Ni catalyst (Ig of 50% aq. slurry), EtOH (50 mL), and ammonium 
hydroxide (25 mL) was placed under a hydro^n atmosphere (50 psi) and agitated (Parr 
apparatus) for 1 8 h. The mixture was filtered duough diatomaceous earth and concentrated to 

25 give the tide compound as a viscous oil diat was used widiout fiirdier purificatioiL MS m/z 
273 (M+H). 

d)l-N-Methyl-4-(3,4-dichlorophenyl)-4-cyanopiperidine. 

Accordtog to procedures given in J. Het Chem., 20, 771 (1983); ibid., 23, 73 (1986), a 
mbcture containing 3,4-dichlorophen^acetonitrile (4.9 g, 26.44 mmol), N-mediyl-bis-(2- 
30 chloroeth3l)anune hydrochloride (5.1 g, 26.49 mmol), hexadecyltributylphosphonium 

bromide (0.72& 1.43 mmol), and 50% aq. sodium hydroxide (30 mL) was heated at 100 "C 
for 1 hour, allowed to cool, treated with water (100 mL), and extracted with EtjO (3X). The 
edier extracts were combined, w«»hed widi water (IX), and extracted with IN aq. HCl (5X). 
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The acidic extracts were washed with EtaO. neutralized with solid sodium caibonale, and 
extracted with EtaO (2X). The ether extracts were dried, filtered and concentrated. The 
residual oa was purified by chromatography (0.5-2% MeOH/DCM) to give the tide 
compound as a yellow oil, MS m/z 269 (Mt-H). 

I7v«.mnl«l. i->i-Meihvl.4-f3 ^rffeMnTonhenv1V4-(3-(3-cvano-7-niethoyynaphth-l-vlH?- 

ftvn-2-N-m ^V'Y'-''-ffT»r"^r-^ -vl^Vpineridine. 

The title conqmund of die foUowmg structure 




10 was prepared as a citrate hydrate, as follows. A solution containing 3-cyano-2-methaxy-l- 
naphflioyl cWoiide (described in mtenwtional publication WO 00/20389) (151.9 mg, 0.618 
mmol) and diy DCM (2 mL) was added in portions (025 mL) to a stined solution containing 
l-N-methyl-4-(3,4-dicWorophenyl)-4-(N-methylaminomethyl)piperidme (183 J mg, 0.638 
mmol), TEA (0.12 niL), and dry DCM (5 mL) at RT. After 72h, the mixture was partitioned 

15 between DCM and IM aq. HOAc, the organic layer was removed, and the aqueous layer 
extracted with additional DCM (4X). The organic extracts were combmed, washed (sat. aq. 
NaHCOs), dried, fiftered, and concentrated. The residue was purified by chromatography (2- 
10% MeOH-DCM w/0.5% aq. NH3), converted to the citrate salt and isolated by filtration 
fiom Et20 to ghfe the title compound (white powder) as a mixture of (E) and (Z) amides. MS 

20 m/z 496 (M+H). Analysis for CwH^TOaNsOa . 1.0 CeHsO, . 1.0 HaO: Calculated: C, 56.10; H, 
5.28; N, 5.95. Found: C, 56.44; H, 5.10; N, 5.98. 

Examples: il-r^.4-nichlorop henvlV4.^3.r3-cvano-2-methoyvnaphth-l-YlV3-Qy9-2^ 
^jipmp-l-vlVniperidine. 
25 The title compound of the following structure 
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was piepaied as a citrate, as follows. A solution contaimng l-N-BOC-4-(3,4- 
dicMorophenylH<3<3-«)^o-2-raethoxynaphlh-l-yl)-3^^^ 

mg, 0.579 ramol) and DCM (5 mL) was stirred at room temperature and TFA (5 mL) was 
slowly added. After 18 h, the solution was concentrated, and tfie residue partitioned between 
5 DCM and sat. aq. NaHCOa- The organic layer was removed and the basic aqueous layer was 
extracted with additional DCM (2X). The organic extracts were combined^ dried, filtered, and 
concentrated. The residue was purified by chromatography (0-5% MeOH/DCM w/0-5% aq. 
NH3) and converted to the citrate salt to give the title compound as a white powder. MS m/z 
468 (M+H). 

10 The requisite l-N-BOC-4-(3,4KlicMorophenyIHK3-(3-*yano-2.melhoxynaphth-l-y^ 

3-oxo-2-azaprop-l-yl)piperidine was prepared as follows: 

a) l.N-BOC-4<3,4-dicUorophenylH-(3-(3-cyano-2-methoxynaphth-l-^^ 

1-yl) piperidine. 

To a stirred solution containing l-N-BOC'4-aminometiiyl-4-(3,4- 
15 dichlorophenyl)piperidine (260-8 mg, 0.726 mmol), 3-cyano-2-methoxy-.i-naphthoic acid 
(164.6 m& 0.724 mmol), HOBT hydrate (290 mg, L89 mmol), N-methylmorpholine (0.17 
mL), and DCM (15 raL) was added l-(3-(dimethylamino)propyl-3-ettiylcarbodiimide 
hydiochloride (215.5 mg, 1 .12 mmol). After 72h, the mixture was diluted with 30% 
hexane/EtOAc, washed successh^ely with water (2X), 0.1 N aq. HCl (2X), sat aq. NaHCCb, 
20 dried, filtered, and concentrated. The residue was purified by chromatogn^hy (0-1% 
MeOH/DCM) to give Ihe title compound as a white, foamy solid. MS m/z 468 . 

b) l-N-BOD4-aminomethyl-4-(3,4-dichlorophenyl)piperidine 

A mixture containing l-N-BOC-4-(3,4-dichlorophenyl)-4-cyanopiperidine (5.25 g, 
14.78 mmol), Raney Ni catalyst (5g of 50% aq. slunyX EtOH (175 mL), and ammonium 

25 hydroxide (88 mL) was placed under a hydrogen atmosphere (50 psi) and agitated (Pan- 
apparatus) for 18 h. The mixture was filtered through diatomaceous earth, concentrated, and 
purified by chromatography (0-5% MeOH/DCM) to give the title compound as an off-white 
solid. MS m/z 344 (M+I-CH3). 1HNMR(CDC13) 8 7.44 (d, IH), 738 (d, IH), 7.15 (m, IH), 
3.7 (br d, 2H), 3.07 (m, 2H), 2.76 (s, 2H), 2.08 (br d, 2H), L71 (m, 2H), L44 (s, 9H). 

30 c) l-N-BOC-4-(3,4-dichloTophenyl)-4-cyanDpiperiduie 

A solution contaimng bis(2-chloroeth^>N-BOC amine (described in US Patent 
5,661,163) (8.15 g, 33.67 mmol), 3,4.dichlorophenylacetonitrile (5.05 27.17 mmol), and 
DMSO (50 mL) was stirred at RT and solid cesium carbonate (17.6 g, 54.02 mmol) was 
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added (in portions) over 10 minutes. After 20 h, additional cesium caibonate {1.7 g.) was 
added, and the mixture stined for an additional 72 h. The mixture was partitioned between 
water and EtOAc, the aqueous layer was removed, and the organic layer washed successively 
widi additional water, 0. IM aq. HCl (2X), sat. aq. NalKIO,, and brine. The organic layer was 
5 dried, filtered, concentrated, and the residue triturated (3:1 hexane/ethyl acetate) to give the 
title compound as an off-white soUd.m.p. 142-145«C.MSm/z255 . 1HNMR(CDC13)8 
7.55 (d. IH), 7.49 (d, IH). 732 (m. IH), 43 (br d, 2H), 3.18 (br t, 2H), 2.07 (d, 2H), 1.89 (m, 
2H),1.48(s,9H). 

10 Example 4: i.N-Methvl-4-r 3 -4-dichlorophenvl)-4.f3-(3-cvano-2-methffMPapt'«h-^ 
The title compound of the following structure 




a 



CI 



-was prepared as a citrate, as follows. A solution contumng 4-(3,4-*chlon)phenyl)-4-(3-(3- 
15 cyano-2-methoxynaphth-l-yl)-3-oxo-2-azapK>p-l -yl) piperidine (103 mg, 0.22 mmol), formic 
acid (0.25 mLX and 37% aq. formaldehyde (2 mL) was heated at 100 for 18h, then cooled 
and concentrated. The residue was partitioned betweoi DCM and sat aq. NaHCOa and the 
organic layer was removed. The basic aqueous layer was extracted with additional DCM 
(2X), and flie combined organic extracts were dried, filtered, and concentrated. The residue 
20 vras purified by chromatography (ChromatolnHi - silica rotor) (5% MeOH/DCM w/0.5% aq. 
NHs) and converted to the citrate salt to give ttie titie compound as a \n*ite powder. MS m/z 
482 (M+H). 



Example 5: 4-f4-ChlororfienvlV4-r3-r3.cv iiTio.2-methoxvnaphth-l-YlV^-oxo-?,-a7.apr(>p-l 

25 vl'tpiperidine. 

The title compound of the following stracture 
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was prepared as a citrate, as ibUows. In the same mann^ as Example 3, but using 1-N-BOC- 
4.(4K5hloiophenylHK3K3-cyano-2-methoxynaphth-l-ylV3-ox^^^ 
(350 mg, 0,655 mmol), the citrate salt was isolated by filtration from EtiO to ^ve the title 
5 compound as a white powder. MS m/z 434 (M+H). 

The requisite l-N-BOC-4-(4-cWorophenylHK3<3-cyano-2-methoxynaphth-l-yI)-3^ 

oxo-2-az^iop-l-yl)piperidine was prepared as follows: 

a) l-N-BOC-4-(4-chlorophenyl)-4-(3-(3-cyano-2-methoxynaphth-l -yl)-3-oxo-2-azaprop-l- 
yl)piperidine. 

10 In the same manner as Example 3a, but using l-N-BOC-4-aminomethyl-4-(4- 

cMoiophenyl) piperidine (244 mg, 0.75 mmol), 3-cyano-2-methoxy-l-naphthoic acid (170 
mg, 0.748 mmol), HOBT hydrate (281 mg, 1.83 mmol), N-mettiylmorpholine (0.165 mL), 1- 
(3-(dimethylamino)piopyl-3-ethylcaibodiimide hydrochloride (240 mg, 1.25 mmol), and 
DCM (10 mL), the title compound was obtained as a foamy solid. MS m/z 434 . 

15 b) l-N*BOC-4-aminomethyl-4-(4-chlorophenyl) piperidine. 

In the same manner as Examine 3b, but using l-N-BOC-4-(4-chlorophenyl)-4- 
cyanopiperidine (1.05 g, 3.26 mmol), Raney Ni catalyst (1.4 g of 50% aq, slurry), EtOH (50 
mL), and ammonium hydroxide (25 mL), the title compound was obtained as a viscous oil. 
MSm/z310(M+H-Me). 

20 c) l-N-BOC4*(4-chlorophenyl)-4-cyanopiperidine. 

A solution containing bis(2-chloroethyl)-N-BOC amine (3.72 g, 15,38 mmol), 4- 
chlorobenzyl cyanide (2.10 g, 13.88 mmol), and anhydrous DMF (15 mL) was stirred and 
NaH (60% dispersion in mineral oil) ( L6 g, 40 mmol) was added in portions over Ih. The 
mixture was heated at 60-65 ^C. for Ih, stirred at RT for 72h, then was poured into ice/water 

25 and extracted with EtOAc (2X). The organic extracts were washed (water and brine), dried, 
filtered, and concentrated. The residue was purified by chromatography (8:1:1 
hexane/DCM/EtOAc) to give the title compound as a yellow solid. MS m/z 221 . 
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Example 6: l-N-MethvM^ f 4>chlorQPhefivlV4-r3-(3-cvancH2-m 
2-azaprop-l-vlYpiperidine. 

The title compound of tiie following structure 



5 was prepared as a citrate, as follows, bi the same manner as Example 4, but using 4-(4- 
chlorophenylHK3K3-cyano-2-methoxynaphth-l-yl)-3-oxo-2-azaprop-l-yi)piperid 

mg, 0.165 mmol), the citrate salt was isolated by filtration ftom EtjO to give the title 

compound as a white powder. MS m/z 448 (M+H). 

10 Kvample 7: l-N-(2«MethQxvefevlM^4>chlorophenvlV4»f3-r3- cvano-2>methoxvna^^^ 
vlV3-oxo*2-a2aprop>l-yn oiperidine. 

The title compound of the following structure 



was prepared as a citrate, as follows. A solution containing 4-(4-chlorophenyl>4-(3-{3- 
15 cyano-2-methoxynaphth- l-yl)-3-oxo-2-azapn)p- 1 -yl) piperidine (38.5 mg, 0.089 mmol), 2- 
bromoethyl methyl ether (55.5 mg, 0.40 mmol), TEA (0.075 mL), and DMF (0.5 mL) was 
heated (microwave) at 60 ^C. for 1.25 h, stured at RT overnight, diluted with EtOAc, then 
washed successively with water (2X) and sat aq. NaHCOa. The organic phase was dried, 
filtered, and concentrated. The residue was purified by chromatography (2-5% MeOH/DCM 
20 w/ 0.5% aq. NH3), converted to the citrate salt, and isolated by filtration from EtaO to give the 
title compoimd as a white powder. MS m/z 492 (M+H). 




a 




Example 8: 4«f3,4>DichlQrQphenvn-4-(3-f3-cvano-2,4-dimetho xvnaphth-l-vlV3>oxo-2 
azapn>p-)[>yl)piperidine. 
25 The title compound of the following stmcture 
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was preparecl as a citrate, as follows. In the same manner as Example 3, but using l-N-BOC- 
4-(3,4-dichlorophenyl)-4<3K3-«yanD-2,4-dime1hoxynaphth-l-^^ 

yl)piperidine (801 mg, 1.34 mmol), TFA (25 mL), and DCM (25 mL), the citrate salt of the 
5 tifle compound was obtained as a white, foamy solid. MS m/z 498 (M+H). 

The requisite l-N-BOC-4-<3,4-dichlorophenyl)-4-(3-(3-cyano-2,4-dfanethoxynaphtfi- 

I.yl).3.(^o2-azai»op-l-yl)piperidin6 was prepared as follows: 
l-N-BOCMK3,4-dichlorophenyl)-4<3K3-cyano-2,4-dimettiojqrnaphflir-l-y^ 

aza|)n>p-l-yl)pipeiidine. 

10 A solution containing 3-cyaiK>-2,4-dime1hoxy- l-mq>hthoyl chloride (described in 

international publication WO 00/20389) (408.3 mg, 1 .48 mmol) and dry DCM (2.5 mL) was 
added in portions (0.25 mL) to a stirred, cooled (ice batii) solution containing l-M-BOC-4- 
(3,4-dichioiophen}4)-4-anunometiiyl)pipaidinB (537 mg, 1.49 mmol), TEA (0.42 mL), and 
dry DCM (20 mL). Afia* Ih, tiie reaction was warmed to RT, stirred an additional 1.5h, then 

1 5 concentrated. The residue was partitioned between water and EtOAc and the organic phase 
was removed and washed successivdy witii O.IN aq. HCl (2X), water, sat aq. NaHCCb (2X), 
and brine. The organic phase was dried, filtered, concentrated, and tiie residue purified by 
chromatogrqihy (0-1% MeOH/DCM) to give tiie titie compound as an ofif-white, foamy solid. 
MS m/z 498. 

20 

Example 9: 4-f3.4-DichlorophenvlW-r3-f3-cvano-2-e thvlnanhth-l-Y')-^-»?^"-'>-«^'«T^ 
vl^pineridine. 

The tifle compound of the followhig structure 
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was piepaiBd as a citrate, as foUows. In the same manner as Example 3, but using 1-N-BOC- 
4-(3,4.dicWorophenyl)-4-(3-(3-cyano-2-ethylnaphliirl-yl)-3-oxo-2-azapro 
(166.8 mg, 0-294 mmol). the citrate salt was isolated by filtration from EtaO to give the title 
compound as a white powder. MS m/z 466 (M+H). 
5 The requisite l-N-BOC-4-(3,4-dichlon)phenyl)-4-<3-(3-cyano-2-ethylnaphth-l-yl)-3- 

oxo-2-azapiop-l-yi^peridine was prepared as follows: 

l-N-BOC-4-(3,4-dichlorophen54HK3K3-Q«»»-2-eAyliwP***»-l-y')-3-ox 

yl)inperidine. 

In the same manner as Example 3a, but using l-N-BOC-4-aminomethyl-4-(3,4- 
10 dicWorophenyl) piperidine (375 mg, 1.04 mmol), 3-cyano-2-ethyl-l-naphlhoic acid (described 
in international publication WO 00/20389, (233 mg, 1.04 mmol), HOBT hydrate (399 mg, 2,6 
mmol),N-methytaiorpholtae (0.23 mL), H3-(dimethylamuio)propyl-3-eAylcarbodiimide 
hydrochloride (330 mg, 1.72 mmol), and DCM (10 mL). the title compound was obtained as a 
fbamy solid. MS m/z 466 . 

IS 

%ffm ple 10; l-N-Meflivl-4-(3.4-dichlorophenvlV4-f3- /3.cvano-2-etliv1naphlh-l-vlV3-oxo- 
?-aTOpiinp-i -yi Ypjperidine. 



20 was prepared as a citrate, as foUows. In the same manner as Example 4, but using 4-(3,4- 
dicMorophenyl)-4-(3-(3-cyano-2-ethylnaphth-l-yl)-3-oxo-2-azapiop-l-yI)piperidme(69mg, 

0.148 mmol), the citrate salt was isolated by filtration from EtzO to give tiie title compound as 

a white powder. MS m/z 480 (M+H). 



The title compound of die following stoucture 




CI 



25 Example ll! l-N-Metfavl-4-r4-fluorophenviM-r3-(3-cvanonaDb th-l-vlvr3-oxo-2-a?anw>p- 

1-vl^'Vpioeridine. 

The title compoiund of tiie following structure 
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was prepaied as a chrate salt as follows. To a solution containing S-cj^o-l-naphtfioic acid 
(0.435 g, 2.21 mmol), l-N-methyl-4K4-fluoK>phenyl)-4-(aminomethj4^^^ (0.539 g, 
2.43 mmol), l-ethyV3-(3-dimetlvlaiiunopiopyl)carbodiimide hydrochloride (0,676 g, 3.53 

5 mmol) and l-hydroxybenzotriazole (0.600 g, 4.44 mmol) in DCM (20 mL) was added TEA 
(0.92 mU 6.60 mmol). The solution was stirred at room temperature oveimght The mixture 
was partitioned between DCM and saturated NaHCOs, the organic layer was removed, and 
tilie aqueous layer extracted with DCM (2x). The org^ic extracts were combined, dried, 
filtered, and concentrated. The residue was purified by chromatography (1-5% MeOH-DCM 

10 w/1% aq. Mfe) to give the title compound as a white solid (0.7 g, 79% yield). MS m/z 402.50 
(M+H). The citrate salt was obtained by standard procedure. 

The requisite l-N-metiiyI-4-(4-fluorophenyl)-4-(aminomethyl)piperidine was prepared 
as follows: 

a) l-N-Methyl-4-(4-fluorophenyl>-4-cyanopiperidine 

15 To a solution containmg mecMoretiiamine hydrochloride (1 .923 & 9.99 mmol) and 4- 

fluorophenyl acetonitrile (1.35 g, 9.99 mmol) in DMF (30 mL) was added sodhim hydride 
(1.6 g, 40 mmol) slowly at 0 The resulting suspension was stirred and heated at 60 ""C for 
24 hrs. The reaction mixture was quenched widi ice water, extracted with EtOAc (3x). The 
organic extracts were combined, washed with saturated NaCl (3x), dried, fiDitered, and 

20 concentrated. The residue was purified by chromatography (2-5% MeOH-DCM) to give the 
titie compound as a yellow oil (1.788 g, 82% yield). MS m/z 219.38 (M+H). 

b) l-N-Methyl-4-(4-fluorophenyl)-4-(aminomefhyl)piperidine 

To a solution of l-N-methy!-4-(4-fluorophenyl)-4-cyanopiperidine (1.788 g, 8.20 
mmol) m dry THF (25 mL) was added LAH (IM in THF, 25mL, 24.6 nunol). The solution 
25 was stirred at room temperature overnight. The reaction was quenched by adding water (2 .5 
mL), followed by 15% NaOH (2.5 mL) and water (2.5 mL). The mixture was then filtered 
through diatomaceous earth, washed whh EtOAc, dried, filtered, and concentrated to give the 
tide compound as a yellow oil (1.619 g, 89% yield). MS m/z 223.45 (M+H). 
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Pv5.niriP.n: 1JM.M«lhvl-4-r4 - fl.u>mnhenvlV44W3-CVano-2-inethoXYnaphth-^Ym3-ft^^ 
The tide compound of the following structure 





7 



F 



5 was prepared as a ciliate salt in Ae same manner as Example 11, but using 3-cyano-2- 
methoxy-l-naphthoic acid (100 mg, 0.44 mmol), l-N-methyl-4-(4-fluorophenyl).4- 
(anunomeihyl)pipmdine (107 mg, 0.48 mmol^ l-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride (135 mg, 0.704 mmol), 1- 
hydmxybenzotriazole (1 19 mg. 0.88 mmol), DCM (5 raL\ and TEA (0. 184 mL, 132 mmolX 

10 the tWe compound was obtained as a white solid. 74% yield, MS m/z 432.46 (M+H). 

Rvample 13: 1.N-Mrthvl-4-/4-fluoroDheD vlV4-f3-f3-cvgncv2-ethvlnaphlh-l--viV(3-<>xo-2^ 
The title compound of tiie f<dlowfaig structure 




15 



F 

was pfepaied as a citrate salt as follows. To a solution containing l-N-methyl-4-(4- 
fluorophen3d>4-(aininomethyl)piperidine (98 mg, 0.441 mmol) and TEA (0.13 mL, 0.933 
mmol) in DCM (5 mL) was added 3.cyano-2-cthyl-l-naphthoyl chloride (108 mg, 0.443 
mmol) in DCM ( 1 mL) at 0 ^C. The solution was stirred at 0 ^C for 30 min and room 

20 temperature overnight The nuxture was partitioned between DCM and saturated NaHCOa, 
the oiganic layer was removed, and the aqueous layer extracted with DCM (2x). The organic 
extracts were combined, dried, filtered, and concentmted. The residue was purified by 
chromatography (1-5% MeOH-DCM w/1% aq. NH3) to give the title compound as a light 
yellow solid (156 mg, 82% yield). MS m/z 430,51 (M+H). The citrate salt was obtained by 

25 standard procedure. 
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Example 14: UT^--Methvl-4-f4>fliioiDi>hen v lV4^3-f3-cvaiionaDh^ 
methvl-2-a7 aprop-l-vl)>piperidine. 

Hie titie compound of the following structure 




was prepared as a citrate salt as follows. To a solution of l-N-mefliyl-4-(4-fluorophenyl>4- 
(3-(3-cj^onaphtihi-l-yl>(3<>xo-2-az^rop-l-yl))piperidu^ (366 mg, 0,912 nunol) in dry 
DMF (9 mL) was added NaH (44 mg, 1.1 mmol). The mixture was stirred at room 
temperature for 30 min and cooled to 0 Methyl iodide (0.085 mL, 1.36 mmol) was added 

10 and tfie mixtuie was stirred at 0 X for 30 min, room temperature overnight. The mixture was 
partitioned between EtOAc and water, the organic layer was removed, and the aqueous layer 
extracted with EtOAc (2x). The oiganic extracts were combined, washed with saturated NaCl 
(3x), dried, filtered, and concentrated. The residue was purified by chromatography (1-5% 
MeOH-DCM w/1% aq. NH3) to ^ve the tide compound as a white solid (164 mg, 43% yield). 

15 MS m/z 4 16.54 CM+H). The citrate salt was obtained by standard procedure. 



Example 11-34 

Via reaction proceduies similar to those given in Example 1 1- 14 but with replacement 
of 4-fluorophenyl acetonitrile with an appropriately substituted phenyl acetonitrile, 
20 compounds of Examples 15 through 34 and intermediates listed in Table 2 were obtained. 




Example # Lfitermediate (a) Intermediate (b) 
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Table 2 





At 


R 


H 


xieiu \/oj 


ITLa MUM Mb \lJtM'MM.f 


11 


4-fliioiophenyl 


H 


■i 


no 




11(a) 


4-fluoroplieny1 






oZ 




11(b) 


4-fluorophenyl 






oV 




12 


4-fliioTophenyl 


OMe 


H 


74 




13 


4-fluorophenyl 


Et 


H 


OZ 


Alii ^1 


14 


4-fluorophenyl 


H 




>I1 
4j 




15 


3,4-difluorophenyl 


H 


H 


oi 


*IZU.OZ 


15(a) 


3,4-difluorophenyl 






77 


237.41 


15(b) 


3,4-difluorophenyl 






92 


'yA^ A^ 


16 


3,4-difluorophenj4 


OMe 


H 


74 


i1 CA AH 


17 


3 ,4-difluorophenyl 


Et 


H 


44 


448.3 1 


18 


3,4-difluorophenyl 


H 


Me 


50 


434,44 


19 


4-mefhoxyphenyl 


TT 

H 


H 


7o 


4 14.33 


19(a) 


4-methoxyphenyl 






1 AA 


O^l AA 
231.40 


19(b) 


4-methoxyphenyI 






93 


AO 
Z33.47 


20 


4-meflioxyphenyl 


OMe 


TT 

H 


77 


AAA 
444-jU 


21 


4-mefhoxyphenyl 


Et 


TT 

H 


31 


AAO <A 
442.34 


22 


4-methoxyphenyl 


H 


Me 


37 


AOH <A 


23 


3 ,4-dimefhoxypnenyl 


TT 

H 


TT 

H 


o7 


AAA <0 
444.32 


23(a) 


3,4-dimethoxyphenyl 






92 


201.49 


23(b) 


3,4-dimethoxyphenyl 






86 


203.32 


24 


3,4-dimethoxyphenyl 


OMe 


H 


76 


if Til ilA 

474.49 


25 


3,4-dimethoxyphenyl 


Et 


H 


23 


472.54 


26 


3 54-dimethoxyphenyl 


H 


Me 


47 


458.53 


27 


3 ,4-niethylenedioxyphenyl 


TT 

rl 


rl 


oD 


'rZO* J 1 


27(a) 


3,4-methylenedioxyphenyl 






88 


245.44 


27(b) 


3,4-methylenedioxyphenyl 






90 


249.46 


28 


3 ,4-methylenedioxyphenyl 


OMe 


H 


83 


458.48 


29 


3 ,4-methylenedioxyphenyl 


Et 


H 


62 


456.40 


30 


3,4-methylenedioxyphenyl 


H 


Me 


21 


442.40 
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31 


4-difluoromedioxyph6nyl 


H 


H 


74 


450.53 


31(a) 


4-difIu(nomethoxyphenyl 






ol 


267 43 


3Ub) 


4-difluoiomedio^henyl 






62 


271.48 


32 


4-diflucnomethoxyphenyl 


OMe 


H 


72 


480.51 


33 


4-difluoioinetiu>xyphenyl 


Et 


H 


39 


478.54 


34 


4-(Hfliioioinethoxyphenyl 


H 


Me 


38 


464.48 



Example 35: 

Following conventional procedures well known in the pbannaceutical ar^ Ae 
following representative phannaceutical dosage forms containing a compound in accord with 
5 structural diagram I may be prepared: 



Tablet mg/tablet 

Compound in accord with structural cfiagram I SO.O 

MannitoI,USP 223.75 

10 Croscarmellose sodium 60 

Maize starch 15 

Hydroxypiopylmetiiylcellulose (HPMC), USP 2.25 

Nfognesium steamte 3.0 



IS Capsule mg/capsule 

Compound in accord with structural diagram I 10.0 

Mannitol,USP 488.5 

Croscarmellose sodium 1 5 

Magnesium stearate 1«5 



20 



The phannaceutical dosage form is administered to a patient in need tibereof at a 
frequency depending on tfie patient and tfie precise disease condition being treated. 



25 



Oaims: 



26- 



1 . A compound in accord with structural diagram I: 




I 



5 wtierein: 

independently at each occurrence is CN, CF3 .OCF3, OCHF2, halogen, Ca^kenyl, 
Ca^alkynyi, R% R^ SR% NR•R^ CH2NR*R^ OR" or CH20R% where R* and are 
independently at each occurrence hydrogen, Ci^alkyl, C(0)R^ C(0)NHR*^ or COiR^ where 
at each occurrence is Ci^alkyl; on R* and R^ together are (CHaljGCCHaX or G(CH2)jQ, 
10 where G is oxygen or sulfurj is 1, 2, 3 or 4» and k is 0, 1 or 2; 

mis 1, 2 or 3 where at least one R' moiety is other than hydrogen; 
R^ and R^ are independently hydrogen or Ci^alkyl; 

R'* independently at each occurrence is hydrogen, CN, CF3 PCF3, OCHF2, halogen, 
CMalkyl, C^alkenyl, Cz^alkynyl, SR% NR*R^ CH2NR'R^ OR" or CHiOR", where R" and 
IS are independently at each occurrence hydrogen, Ci^kyl, C(0)R% C(0)NHR'' or CO^R** 
where R"^ at each occurrence is Cj-ealkyl; or, R* and R^ together are (CH2)jG(CH2)k or 
G(CH2),G where G is oxygen or sulfurj is 1, 2, 3 or 4, k is 0, 1 or 2, and 
nisO, 1,2 or 3; 

in vivo-hydrolysable precursors thereof, and pharmaceutically-acceptable salts thereof. 

20 

2. A compound according to Claim 1 , wherein: 

R} independently at each occurrence is CN, Ci^alkyl or OR^ and m is 1, 2 or 3; 
R^ and R^ are independently hydrogen or Ci-6alkyl, and 
R* independently at each occurrence is halogen where n is 1 or 2; 
25 in vivo-hydrolysable precursors thereof and pharmaceutically-acceptable salts thereof, 

3. A compoimd according to Claim 1, wherein: 

R* independently at each occurrence is CN, ethyl or methoxy and m is 1, 2 or 3; 
R^ and R^ are independently hydrogen or methyl, and 
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R"* independently at each occurrence is halogen where n is 1 or 2; 
in vivo-hydrolysable precuisois thereof and pharmaceiitically-acceptable salts thereof. 

4. A pharmaceutically-acceptable salts of a compound according to Claim 1 made with 
5 an inorgsmic or oiganic acid which affords a physioIoglcaUy-acceptable anion. 

5. A pJiarmaceutically-accepteble salts of a compound according to Claun 5, wherein 
said inoiganic or organic acid is selected from hydrochloric, hydrobromic, sulfuric, 
phosphoric, methanesulfonic, sulfamic, para-toluenesulfonic, acetic, chric, lactic, tartaric, 

10 malonic, fumaric, ethanesulfonic, benzenesulfonic, cyclohexylsulfemic, salicyclic and quinic 
acids. 

6. A pharmaceutical composition comprishig a compound accorcUng to Clmm 1, an in 
vivo-hydrolysable precursor or a pharraaceufically-acceptable salt thereof and a 

I S pluumaceutically-acceptable carrier* 

7. A method of treating a disease condition wherein antagonism of NKi receptors in 
combination witii SSRI acthrity is beneficial which method comprises administering to a 
wam-blooded animal an effective amount of a compound according to Claim 1 or an ui vivo- 

20 hydiolysable precursor or a pharmaceutically-acceptable salt thereof. 

8. The use of a compound according to Claim I or an in vivo-hydrolysable precursor or a 
pharmaceutically-acceptable salt thereof in the preparation of a medicament for use in a 
disease condhion whezein antagonism of tihe NKi receptors and SSRI activity is beneficial. 

9. A method for treating a disorder or condition selected from hypertension, depression 
in cancer patients, depression m Parkinson's patients, postmyocardial infarction depression, 
subsyndxomal symptomatic depression, depression in mfertile women, pediatric depression, 
major depression, single episode depression, recurrent depression, child abuse induced 

30 depression, post partum depression, generalized anxiety disorder, agoraphobia, social phobia, 
simple phobias, posttraumatic stress syndrome, avoidant personality disorder, premature 
ejaculation, anorexia nervosa, bulimia nervosa, obesity, addictions to alcohol, cocaine, heroin, 
phenobari)itaI, nicotuie or benzodiazepines; cluster headache, migraine, pain, Alzheimer's 
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disease, obsessive-compulsive disorder, panic disorder, dementia, amnestic disorders, age- 
related cognitive decline, dementia in Parkinson's disease, neuroleptic-induced parkinsonism, 
tardive dyskinesias, hyperprolactinaemia, vasospasm, cerebral vasculature vasospasm, 
cerebellar ataxia, gastrointestinal tract disorders, negative symptoms of schizophrenia, 

5 premenstrual syndrome, fibromyalgia syndrome, stress incontinence, Tourette's syndrome, 
trichotillomania, kleptomania, male impotence, attention deficit hyperactivity disorder, 
chronic paroxysmal hemicrania and headache associated with vascular disorders in a 
mammal, comprising administering an effective amount of a compound according to Claim 1 
or a pharmaceutically-acceptable salt thereof effective in treating such disorder or condition 

1 0 and a pharmaceutioally-acceptable carrier. 
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A B T R A C T 

TiUe: NAPHTHAMIDE DERIVATIVES AND THEIR USE 
Compounds having the following structure 




wherein R', R^ R^, R*, m and n are as defined in the spedfication^ in vivo-hydrolysablc 
precursors thereof, pharmaceutically-acceptable salts thereof, the use in therq>y and 
pharmaceutical compositions and methods of treatment using the same. 



